Hormone-sensitive adenylate cyclase of prolactin-producing rat pituitary adenoma (GH4C1) cells: molecular organization.
Hormonal activation and inhibition of the GH4Cl1 cell adenylate cyclase complex is delineated. In the presence of the guanyl nucleotide GTP, enzyme activity was enhanced twofold by thyroliberin, sixfold by vasoactive intestinal peptide (VIP), twofold by prostaglandin E2 and twofold by isoproterenol. The diterpene, forskolin, increased, the activity 14-fold. In the presence of high GTP (400 microM) and NaCl (150 mM) concentrations, somatostatin inhibited (ED50 = 0.5 microM) the cyclase activity by 40%. In the presence of 10 microM somatostatin, the ED50 values (5 nM) for thyroliberin- and VIP-stimulated adenylate cyclase activities were shifted to 20 nM. Forskolin-elicited activation was, however, not affected by somatostatin. Cholera-toxin and pertussis-toxin pretreatment of the enzyme brought about some 20-fold and twofold activation, respectively. Inhibition by somatostatin was abolished upon pre-exposure to pertussis toxin. Mild alkylation by N-ethylmaleimide increased basal and hormone-activated adenylate cyclase while somatostatin again failed to express its inhibitory potential. Further alkylation caused a gradual decline and convergence of hormone-modulated cyclase activities towards zero. The N-ethylmaleimide-induced attenuation of thyroliberin-elicited activity was paralleled by a decrease in [3H]thyroliberin binding. Trifluoperazine and an anti-calmodulin serum reduced basal and net thyroliberin-, VIP- and forskolin-enhanced cyclase activities by some 30%, 100%, 70% and 80%, respectively. The Vmax of basal and thyroliberin-stimulated adenylate cyclase was diminished by 65%, leaving the apparent Km values (7.2 mM and 2.6 mM, respectively) for Mg2+ unaltered. Finally, the phorbol ester 12-O-tetra-decanoyl-phorbol 13-acetate (TPA) doubled the activity. This effect was counteracted by the protein kinase C inhibitor, polymyxin B, while thyroliberin-enhanced adenylate cyclase remained unaffected. In summary, we have described an adenylate cyclase with stimulatory (Rs) and inhibitory (Ri) receptors coupled to a calmodulin-sensitive holoenzyme through the Gs and Gi type of GTP-binding proteins. The ratio of the Gs to Gi is high. It appears that the GH4C1 cell adenylate cyclase is also activated by protein kinase C by interference with Gi. Apparently, thyroliberin activates the cyclase both directly through Gs and indirectly via protein kinase C stimulation.